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The classification of bryofloristic elements within the FSA region is hierarchical and based exclusively on the results of the TWINSPAN 3+ analysis (see van Rooy & van Wyk, 2010) . Because of the regional nature of this study the names of the two main elements are provisional.
The relationship between the bryofloristic elements and the bryofloristic regions of van Rooy & van Wyk (2010) was studied by summarising the re-ordered TWINSPAN 3+ datamatrix in a two-way table (Fig. 15) . The abundance of each subelement in each domain (represented by different sized dots in the figure) was estimated as follows: The total number of species in a particular subelement was multiplied by the total number of grids in a specific domain. The actual number of occurrences of the subelement in the domain was then counted and the percentage calculated. The percentages were then grouped into 10 classes represented by different-sized dots in the table.
RESULTS
The first and major TWINSPAN 3+ division splits the moss species into two large groups or elements (Fig. S2 ). Element 1/1 (first level of division, group one) is the smallest of the two main elements with 131 species while the larger element 1/2 consists of 370 species. At the second level of division the two main elements are subdivided into two groups each (2/1-2/4). These four elements are further subdivided into two groups each to form a total of eight groups at the 3rd level of division ( 3/2-3/8).
TWINSPAN goes on to subdivide the moss flora into 16 elements at the 4th, 30 elements at the 5th, and 50 elements at the 6th and last level of division. Although at least some of these 5 elements are ecologically meaningful, only the elements at the first three levels, or the macroregional scale, are described below.
The floristic composition of each element is given in Appendix S1. The number of taxa, largest families and genera, as well as the percentage FSA endemics in each of the bryofloristic elements and subelements are listed in Appendix S2.
THE TWO MAIN BRYOFLORISTIC ELEMENTS

Xerophytic (south-western) element (1/1)
The species. Consists mostly of acrocarpous taxa in the Orders Dicranales, Pottiales, Funariales, Bryales and Orthotrichales (see Appendix S1) of which the Pottiales is particularly well represented. The families Encalyptaceae, Bryobartramiaceae, Grimmiaceae and the endemic family Wardiaceae are restricted to this group. Most of the taxa in this element are xerophytic and therefore adapted to life in the semi-arid to arid conditions of the main distribution area.
Most of the ephemerals (see van Rooy, 2000) 
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Geographical distribution. The xerophytic element is mainly distributed in the southwestern, winter-rainfall part of the study area as well as the high altitude, temperate areas of the interior plateau (Fig. 1) . The two main centres of distribution (named after Stuckenberg, 1962) are:
1. Cape Centre: The main distribution centre of this element is located in the south-western Cape Fold Mountains, in particular the Table mountain grid (3318 C), Stellenbosch (3318 D), the Boland (3319 C) and the Cedarberge at Clanwilliam (3218 B). Nordenstam (1969) and Hilliard (1994) , and (7) the Witteberge in the Zastron-Lady Grey area (3027 A & C).
Eastern Highlands
Mesophytic (subtropical) element (1/2)
The species. The pleurocarpous Orders Isobryales, Hookeriales, Thuidiales and Hypnobryales are restricted or largely restricted to this element (Appendix S1). Acrocarpous taxa adapted to subtropical forest/woodland environments, such as Leucobryum, Calymperes, Syrrhopodon and Rhodobryum, are also restricted to this element. Many of the xerophytic Orthotrichaceae, adapted to habitats on trees and rocks within the Afromontane forest areas (e.g. Macrocoma, Macromitrium and Schlotheimia species) also form part of this element. The following families, mostly pleurocarpous, are restricted to (have all their southern African representatives confined to) the main subtropical, mesophytic element: Seligeriaceae, Splachnaceae, Mniaceae, Eustichiaceae, Erpodiaceae, Rhachitheciaceae, Rhabdoweisiaceae, Racopilaceae, Fontinalaceae, Cryphaeaceae, Leucodontaceae, Prionodontaceae, Trachypodaceae, Pterobryaceae, Meteoriaceae, Leptodontaceae, Neckeraceae, Thamnobryaceae, Hookeriaceae, Stereophyllaceae, Leskeaceae, Thuidiaceae, Rigodiaceae, Amblystegiaceae, Brachytheciaceae, Entodontaceae, Plagiotheciaceae, Catagoniaceae and Sematophyllaceae.
Geographical distribution. Element 1/2 is widely distributed in the northern, eastern and southern, subtropical (mesic) or Afromontane areas of southern Africa (Fig. 2) . The main centres of distribution are: The southern African species of Encalyptaceae, a family of montane and arctic mosses (Horton, 1982) , are restricted to the Mont Aux Sources Subelement. Funaria, a large and widespread genus, and Didymodon, which is known as 'a cosmopolitan genus widely diversified in temperate and montane regions' (Zander, 1993) , are largely restricted to this subelement in southern Africa.
This element, the largest of the Eastern Highlands divisions, is largely restricted to the mountains of north-eastern Lesotho and is named after Mont Aux Sources, one of the highest mountain peaks in grid 2828 D, the centre of distribution (Fig. 7) . The number of species per grid 
Widespread Subelement (3/2)
This element is more or less evenly distributed throughout the study area (Fig. 8) 
Cape Element (2/2)
The Cape Element is mainly distributed in the winter rainfall area of the south-western Cape, especially along the north-south axis of the Cape Fold Mountains, from the Cape Peninsula to Namaqualand and the Richtersveld (Fig. 4) . Most of the mosses in this element are xerophytic and adapted to the dry, hot summers of the Mediterranean-type climate, analogous to the seed plant flora of this area (Goldblatt, 1978) . The number of species per grid drops rapidly outside the main distribution area and very few species reach the eastern Cape coast, KwaZulu-Natal, Swaziland, and the northern provinces.
The main centre of distribution is the mountains of the south-western Cape, in particular the Table Mountain ( 
West Coast Subelement (3/3)
The xerophytic West Coast Subelement is the largest of the two Cape subelements and contains most of the ephemerals. Eighty percent of taxa in this element occur in Mediterranean and temperate to hot, semi-arid to arid areas of the world, known as the Xerothermic Pangaean genoelement (Frey, 1990; van Rooy, 2000) . Some of these mosses e.g. The geographical distribution of the West Coast Subelement is more or less the same as that of the Cape Element. The main distribution area runs parallel to the West Coast, from the Cape Peninsula in the south to the Richtersveld in the north (Fig. 9) . The highest numbers of species are found in the Clanwilliam (3218 B) and Cape Town (3318 C) areas with pockets of relatively high species diversity in the Kamiesberge (3018 A) and the northern part of the Richtersveld (2817 A). A number of species range eastward to the Langeberg near Montagu (3320 C) and the Outeniqua Mountains near George (3322 C). The distribution ranges of some species include the high altitude interior plateau but few occur beyond Lesotho.
Boland Subelement (3/4)
The families Wardiaceae (endemic to FSA) and Aulacomniaceae (southern temperate areas of the world) are restricted to this subelement in southern Africa.
This subelement is largely restricted to the south-western corner of the study area ( The following species are more or less restricted to the two main areas of distribution:
Brachymenium leptophyllum, Brachymenium nepalense, Calymperes pallidum, Campylopus 20 pattern as the grid classification where the study area was divided into a semi-arid, temperate, south-western region with a xerophytic moss flora, and a subtropical region in the northern and eastern parts, extending southward along the coast, with a mesophytic moss flora (van Rooy & van Wyk, 2010) .
The distribution area of the Xerophytic element coincides with that of the montane palaeogenic element of Stuckenberg (1962) and the Cape-Afromontane group (of genera) of Goldblatt (1978) . It also coincides with the high altitude areas of an Afrotemperate Track mentioned by Kurzweil et al. (1991) . Although Weimarck's (1941) elements refer to distribution patterns within the Cape flora only, the bryofloristic element displays a distribution pattern similar to that of his Cape element.
The Mesophytic element is probably part of an East African or Afromontane element (Weimarck 1941 , Hodgetts et al. 1999 , also called the African track (Linder et al. 1992) , distributed throughout the Afromontane areas of Africa. The southern part of the Afromontane element, from Malawi down to the Cape, has been described as the South African element by Clayton (1975) .
The distribution area of the Mesophytic element more or less coincides with the Northeastern distribution of tropical and subtropical (grass) species of Acocks (1971) and the distribution area of mixed evergreen forests in southern Africa (Geldenhuys, 1994) . The Mpumalanga (bryofloristic) Centre of distribution coincides with the Barberton Centre of Croizat (1965), Nordenstam (1969) and Hilliard (1994) .
The main distribution areas of the Xerophytic and Mesophytic elements overlap at several points along the eastern escarpment of southern Africa. The Xerophytic element is more or less evenly distributed in the two main bryofloristic regions of van Rooy & van Wyk (2010) , the temperate and subtropical regions, while the widespread, Mesophytic element is mainly distributed in the subtropical region (Fig. 15) .
Eastern Highlands Element
This element is named after the Eastern Highlands Centre of Stuckenberg (1962) . The main distribution area overlaps with that of The Drakensberg Group (Eastern Mountain Region), also described as The Drakensberg (endemic) Centre, as well as The Sneeuwberg-Drakensberg Group (species) of Nordenstam (1969) , Hilliard & Burtt (1987) , Kurzweil et al. (1991) and Hilliard (1994) .
The Eastern Highlands Element is mainly distributed in the Highlands and Afromontane
Regions but the Afromontane distribution is probably exaggerated as a result of grid squares spanning the Lesotho/KwaZulu-Natal escarpment (Fig. 15) .
Given the distribution of this element it is not surprising to find that most species (92%) occur in the Grassland Biome, a large percentage (72%) are found in the Nama-Karoo Biome, especially the north-eastern Lesotho 'island' which coincides with the centre of distribution, and relatively few species (30%) are found in forest areas (Appendix S3).
Mont Aux Sources Subelement
The distribution area of the Mont Aux Sources Subelement is congruent with the BasutolandDrakensberg Highlands and Eastern Plateau Slopes subcentre of Stuckenberg (1962) . It is mainly distributed in the Drakensberg Alpine Domain of van Rooy & van Wyk (2010) with a secondary 22 peak in the Cape Domain (Fig. 15) . As in the Eastern Highlands Element, most of the species in this subelement occur in the Grassland (89%) and Nama-Karoo (71%) Biomes (Appendix S3).
Widespread Subelement
The concentration of species along the Mpumalanga escarpment has been described as the Eastern Transvaal Subcentre by Stuckenberg (1962) . The Widespread Subelement has its main centre of distribution in the Drakensberg Alpine Domain but is well represented in most domains (Fig. 15) . The lowest numbers of species occur in the Caprivi and Namaqua Domains. Several of the distribution centres within the Widespread Subelement can be attributed to collecting activity as well as the botanist effect (van Rooy, 2000; Moerman & Estabrook, 2006) .
Widespread in the summer rainfall area, all of the species are found in the Grassland and adjacent Savanna Biomes while few occur in the Succulent Karoo (33%), and Desert Biomes (8%, Appendix S3).
Cape Element
This element is named after the Cape Centre of Stuckenberg (1962) . It is distributed in more or less the same area as Weimarck's (1941) Species endemic in the Cape Proper, the Cape Species of Nordenstam (1969) , the western type of distribution of Acocks (1971) , the combined Karoo-margin species and Cape Floristic Centre of Kurzweil et al. (1991) , and phytogeographical Group A (Cape species) of Hilliard (1994) . Unlike the seed plant elements, up to 18% of the mosses in the Cape Element occur to the east of the Cape area. The main distribution area of the Cape Element compares favourably with that of Weimarck's (1941) Cape Ubiquists with a Knysna Interval. Weimarck (1941) classified Cape elements with wide distributions as The Cape Ubiquists.
The three endemic genera of this TWINSPAN element, as well as the recently described Ludorugbya, Algaria and Acaulonopsis (Hedderson & Zander, 2007 , 2008b Zander & Hedderson, 2009 ) are monotypic and restricted to the main distribution area of the Cape Element. This may indicate a possible origin in the Pliocene as a result of the inception of a Mediterranean type climate in the Cape (Deacon, Jury & Ellis, 1992) . However, Frey (1990) is of the opinion that a Mediterranean-type distribution pattern, which he described as the Xerothermic Pangaean genoelement, is an ancient one, supposedly of pre-angiosperm origin.
The Cape Element is centred in the southern part of the Afromontane Region or the Cape Domain but this may be exaggerated as a result of the coarse grain and the phytogeographical heterogeneity of the area. As expected, the Cape Element is well represented in the Karoo-Namib Region (Fig. 15) .
The main distribution area of the Cape Element coincides with the western part of the Fynbos Biome (83% of species) while more than half of the species (55%) ranges northwards into the Succulent Karoo Biome (Appendix S3). The main distribution area does not include many forest areas and this is reflected in the low percentage of Cape species found in the Forest Biome (19%).
West Coast Subelement
Both subdevisions of the Cape Element have their main centres of distribution in the Cape Peninsula and therefore overlap in the south-western Cape area. The distribution area of the West Coast Subelement more or less coincides with that of the Western phytogeographic groups of Weimarck (1941) , Dahlgren (1963) and Nordenstam (1969) , and the Nearly (Cape) ubiquitous species concentrated in the west of Dahlgren (1963) .
One of the main centres of distribution, the Cape Town or Table Mountain centre ( Fig.   9 ), coincides with the Cape Peninsula Subcentre (South Western Centre) of Weimarck (1941) while the Clanwilliam centre more or less coincides with his Cedarberg Subcentre (NorthWestern Centre). The distribution centre in Namaqualand overlaps with the Kamiesberg Subcentre (North -Western Centre) of Weimarck (1941) . The concentration of species in the Richtersveld has been described as the Gariep Centre by Croizat (1965) , Nordenstam (1969) and Hilliard (1994) . It should be noted, however, that the name Gariep Centre has more recently been applied to a chorological subdivision of the Western Cape Domain or the Succulent Karoo (Hilton-Taylor, 1987 , 1996 Cowling et al. 1999) , as well as a centre of plant endemism (van Wyk & Smith, 2001 ).
The West Coast Subelement is mainly distributed in the winter rainfall Cape and Western Cape Domains with a minor peak in the Drakensberg Alpine Domain (Fig. 15) . Both subdivisions of the Cape element are completely absent from the Caprivi Domain.
The two main centres of distribution fall in the Fynbos Biome (75% of species) but the main distribution area extends into the adjacent Succulent Karoo Biome (72% of species, Appendix S3).
Boland Subelement
The main distribution area of the Boland Subelement coincides with that of Weimark's (1941) Western Group or the South-Western Centre, and Hilliard's (1994) South western Group. The centre of distribution (Table Mountain) Not surprisingly the Boland Subelement is largely confined to the Cape Domain ( Fig.   15 ) and the only subelement with all of its species occuring in the Fynbos Biome (Appendix S3).
Afromontane Grassland Element
The Afromontane Grassland Element is mainly distributed in the Afromontane Region of van Rooy & van Wyk (2010) with minor peaks in the Zambezian and Highlands Regions (Fig. 15) .
As the name implies, almost all of the species occur in the Grassland Biome (94%), and large numbers in its southern Afromontane replacement, the Fynbos Biome (64%), as well as the Savanna Biome (76%). This element is further characterised by the relatively large numbers of species present in the semi-arid Succulent Karoo (22%) and Nama-Karoo (56%) Biomes compared to only 0.16% and 11% of the Afromontane Forest Element. The southern centre of distribution is evident in the relatively high percentage of species (64%) present in the Fynbos Biome compared to the 45% of the Afromontane Forest Element (Appendix S3).
Disjunct Cape Peninsula Subelement
The Disjunct Cape Peninsula Subelement is most abundant in the Cape Domain with secondary occurrences in the Drakensberg, Bushveld and Caprivi Domains (Fig. 15) .
Eighty two percent of species occur in each of the Grassland, Savanna and Fynbos Biomes where the disjunct centres of distribution are located (Appendix S3). Although
Afromontane forests are present in all the centres, only 27% of species were recorded from this biome.
Drakensberg Subelement
This subelement is most abundant in the Cape and Drakensberg Domains and a significant number of species are present in the Drakensberg Alpine Domain (Fig. 15) . Almost all of the species (96%) occur in the Grassland Biome and large numbers are also present in the Savanna (75%), Forest (62%), Nama-Karoo (62%), and Fynbos (60%) Biomes (Appendix S3). The relatively large number of species distributed in the Nama-Karoo Biome (62%) is only as a result of this biome's presence in the north-eastern part of Lesotho, the main centre of distribution.
Afromontane Forest Element
The distribution areas of the Afromontane Forest and Afromontane Grassland Elements overlap, except in Namaqualand and southern Namibia where the Afromontane Forest Element is absent.
Like the Afromontane Grassland Element, the Afromontane Forest Element is largely restricted to the Afromontane Region (Fig. 15) , but the proportion of forest elements (55%) is higher as fewer species occur in the Grassland (76%) and Savanna (59%) Biomes (Appendix S3).
Widespread Afromontane Subelement
Surprisingly this subelement is most abundant in the Cape Domain and not the Drakensberg Domain where the main centres of distribution are situated (Fig. 15) . Both Afromontane Forest subdivisions are absent from the arid Namaqua Domain.
The species are abundant in each of the biomes found along the Afromontane region, i.e.
the Grassland (94%), Savanna (92%), Forest (76%) and Fynbos (80%) Biomes (Appendix S3).
The widespread nature of this subelement is also evident in the relatively high percentage (63%) of species that occur in all of these biomes (Grassland, Forest, Savanna as well as the Fynbos Biome) compared to only 16% of species in the Tropical Afromontane Subelement.
Tropical Afromontane Subelement
As the name indicates, this subelement is most abundant in subdivisions of the Afromontane Region, the Drakensberg and Cape Domains (Fig. 15) . Most species are found in the Grassland Biome (73%) while only about half of the species occur in each of the Forest (51%) and Savanna (52%) Biomes (Appendix S3). The northern bias of this subelement is illustrated by the relatively low percentage of species (39%) present in the Fynbos Biome compared to 80% of the Widespread Afromontane Subelement.
Bryogeographical hotspot
Three of the four bryofloristic elements are centred in the Afromontane (bryofloristic) Region while five of the eight subelements are centred in the Cape Domain (Fig. 15) . This stresses the phytogeographical importance of the Afromontane islands in the southern and south-western Cape, especially the Table Mountain locality, which is a centre of distribution for most bryofloristic elements and subelements. This centre falls in a high priority area for conserving habitat (Rouget et al. 2006 ) and can therefore be regarded as a bryogeographical hotspot.
SUPPLEMENTARY INFORMATION
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